In vitro fusion of endocytic vesicles: effects of reagents that alter endosomal pH.
Ricin, a plant toxin that binds to galactose-terminated glycoproteins and glycolipids on the cell surface, is internalized into endosomes before reaching the cytosol where it exerts its toxic activity. Fusion of early endosomes containing ricin or transferrin was demonstrated by using postnuclear supernatant fractions from K-562 cells. For both ligands, fusion depended on time, temperature, and ATP and was blocked by preincubation with N-ethylmaleimide. Some reagents that increase endosomal pH, the ionophores monensin and nigericin and the weak base chloroquine, stimulated the rate of fusion. However, bafilomycin A1, a specific inhibitor of vacuolar H(+)-ATPases, did not alter the rate of fusion. Moreover, it reduced or eliminated stimulation caused by monensin, nigericin, or chloroquine. Thus, the increased rate of fusion did not correlate with the higher lumenal pH of the endosome. The results suggest instead that fusion was stimulated by reagents that promoted accumulation of cations within the vesicles.